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(54) SIGNAL TRANSMISSION SYSTEM. SIGNAL TRANSMISSION METHOD AND TRANSMITTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a considerable deterioration 

in characteristics on a propagation path of high correlation in a 
spatial multiplex transmission method. 

SOLUTION: The signal transmission system for transmitting a signal 
from a transmitter 10 having a transmission antenna to a receiver 
20 having a reception antenna, is provided with a propagation path 
estimating means 1 for estimating a propagation path estimate 
indicating a status of a propagation path between the transmission 
antenna and the reception antenna for each transmission mode 
designating the transmission antenna to be used for signal 
transmission, a communication capacity estimating means 2 for 
estimating communication capacity for each transmission mode 
from the propagation path estimate, a transmission mode 
determining means 3 for determining the transmission mode fulfilling 
desired communication capacity on the basis of the estimated 
communication capacity for each transmission mode, and a 
transmitting signal generating means 4 for generating a transmitting 
signal to be transmitted in accordance with the determined 
transmission mode. 
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[ if f « * CO ffl 1 

I IS * II 3 1 

stj IB e 311 ^ - K . m m m ^j: ±x (D m mm in m r ly -f^ h i.c it ^ ^ ^ 
m^ - V t . m m m (D mf^mm m T :y -r -^^ h iiC^iit m ^ ^ m ^ i^m^ - 

K<lr ^^ti^r <i: Sr1#t^<iri^5f**^ 1 Jb ^ S (D -f th — ^M. CO it ^ :^ o 

SS IS {5 ^ - K . it] K 31^ <t ft o 1^ ^ fit m X fi ml IS m ffi ct:) t h 

[ f # * « 6 ] 

mt^mitmmm'^^^i'^. mt^i^^^i^'^i^^ ^^^x . ^)t^^itm\^^n ^^ims^^cDim 
^'m:^M=f»M:h - m'^Mtiit (s I NR) ^^w^ras I NR^ati^s^^L. 
iijiEiimssti^^^fi. Suias I NRffaj^^^cJ:oT1^m^^^/*'B^jfss i nrjcs-is 

- IS l:: tfi «t CO ft e 311 i-- :^ 7^ A o 

mm^itmi^^:^^^ ^^itiM^(Dii^mtiMm^m^it (snr) ^sim-r ^ s n R^tii^ 

mU^m^umi& t mm S NR t m\^^X mt^i^m^ — Kfe(;)iHt^*^*^'1-5^4^^;^ 

mm<Dminmr ^y'-r^m^^^Bm'^— h^xi-^. mt^^m^mi^ t mm s nr <b ^ m\^^x 
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m t -r ^m^m 1 3^ s (^ts iSc ft ^5 >^ ;^ t- a „ 

I IS * If 1 0 ] 
[ « * JS 1 1 ] 

e ^ & -e fe o T . 

:^ ^ tL Su IB e ^ ^ — K S (t:) ii it ^ » t:: S v^ T . FJf M <^ ffl ft ^ » ^ -T <^ ^ — K 
^^"^-^ 5 C <ir . 

[f»*:«i2] 

Su K il^ ^ — K . ffl tfe ^ T CO Sij IB ft ffl T V ^ -t- ^ ffi 1/ ^ -5 <R ^ ^ — K . 1 * 

ft f:G 3^ & o 20 
[fS*JSl3] 

1 2 (c: IS « <7) ft -S- ffi o 

[tf5*till4] 

fit] IB f5 ^ ^ — K . *y ffl ^ ^ r CD fiij IE ft ffl r 7" b S V^ ?4 3!t ft ^ ^ fE 

^ - K t . ^iJ ffi ^ ^ r (75 iij IB ft ffl T > X -:^ 7^)^ b s v^ tc: s ft ^ 3^ ^ 
K<^ ^-atf^i h ^mWt-t 1 1 7!?^ 1 3 <7:•v^-rtt7:>^ — iI{c:|B«<?)ft^eil^*?io 

[ IS * II 1 5 ] 

IB fs ^ - K . mj IB ft ft IS # fiS m X fill IB 31^ ft ft <^ 

— o^}f:£i-^-^^1#mc^t~^m*rii \ ib"^ \ 4c7)i/^-ftL;:)^-ilicfB«cc7)ft-^f^i^:i^ so 

[ f * * II 1 6 ) 

mjIBXS B {C:Jo r . mJ IB f^ i& It ^ fit ^ ffl T . tu IB ft ^bMt ^ S ft ft ft ^ 
;^>PtT'*S;'j (S I NR) ^^tiiL. ^tbL/cl^S I NRt-S-:5v^TSijfBf5 

ill^ - KfeOiift^»SrJt^-r^ r h ^#m<ti-^l»*il 1 1 7!;^ 1 5 <D ^^-f 
IB « f t fH :^ ?i o 
[ft *3S17] 

Su IE X g B (1 . 

fiu IB f5 as ^ ^ fE ^ ffl v^ T . fit! IB fs i;i it -5 ^ r^T M fit * » tti -5 X S B 1 i: . 
SufS^ft1«(cibMt5§ftft-^<7)ft-^m;^>pj-*i^®;^lt; (snr) ^»aii~^xgB2c^. 40 

fi^^fB^rataBaf^i:i:B^JIBSNR<^^ffl^/^TB^IlBfEi^^ — Kfe(7)iifts»^2*:^i-'5xsB 3 

^?r^r-r^:i^«r#mi:i-5fS5}^JSl IT^jMl 5cOV^-rtL;d^-rit;itBgtcoft-^f^i||^ffi, 
[f«*ill8] 
fit] fE XS B 3 :io V^ T . 

^ ifc c7) il^ ft ffl T V X -:^ ^ ffi 5 f^ iH ^ - K -e . Stj IB S FbI 15 fit fiu IB S N R ,lr ffl V^ T 
fiulEf^i^^ - KfeOiift^»?r*^U. 

l*:(;:>illftfflT>'-^-:^(?:)^^fl|V^^f^il|^ — K^Cfl. MfBSNRcD^^^^ffiV^TfiulBf^ill^ 

-KSoHftS»Sr;^:£i-^rt?:«F?a<J:i-^fS*ili 7{ctB«cC0ft^eai:&&o 

[fS*iI19] 

SulExmB 1 ^;^:^o^/^T. fiulEft-^fHill(cf£fflt"^fiutBitftfflT>'7^-^£O^T(D*a^'a^^^^ 50 
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tc *5 it 6 ^ i^i B9 m * ^ « X ¥ ^ iis ^ . mm^rsf^mm t Lx nttii- ^ :i t ^ t 

i- 5 ft * IS 7 3^: 8 mm (D m ^- B ^ ^ & o 

I IS ^ J* 20] 

[ f S « 2 1 ] 

or. 

ffi ^ ^ tt Btj ffi 3S ^ - K s CD ii m ^ * s T . ^jf a s if ^ » ^ « -r e - k 

[IS ^3522] 

^it mr -f- ^^-t ^ ^itm\^^m mr > ^ ^ ifv mmm ^ mm-t ^ mi^ 
miiB^it^^f^. mmmmm ^■(Dmm ii^i^m-t ^mmmm mr >^ -r ^m'^'t ^^^^"^^ k 20 

I If *iS23] 

suiBfeij^^-Kf^. m m m ^j: ± X (D m m m m r > ^ -r ^ m ^ m — t . 1 :^(d 
te «c <7) fH^ o 

[iS*:ii24l 

[ f« * JS25] 

Su IE e ^ - K ii . ffl "I flg T O Stj IB m ffl r > 7^ -sh b S V 34 5t is 

Ki ^-ati^r ^ t ^ ^m^^ 2 1 7!?^ 2 4 (DV^-fiXTi)^ — ilictBgcc^i^iSmo 
I f« *iS26l 

Stj IE e ill ^ K . mm^^iBm^(Dmm^i^^Xi^mt^mitiB^(Dn^itm<D^pfj:< t h 40 

ifjfEiiftsjtit^^ifeti. mmi^m^m'^m^m\^^x . ^mm ^(^m ^m^M=F-mm,:t3 • 

*S#m;^l:b (S I NR) ^»/±l-ras I NR^ab^^^^TL. 

mmmmmtm^^mn . miss i NR»m#st-J:oT»aj^ttfcftutEs i nrics-:5 

n — « IB « 31 it ^ o 

Iff 5ft^28l 

Bu IE e *K ft :^ ^ ffl V ^ T . tu IE e as ^ ^ ^ ^ ti Bi ffi ^ » w ^ ^ p«i B8 ffi » m * 50 
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^m\t^(D\t^m:hnm^mti]:t (snr) ^w-m-t^s]>^K%m^mt. 

[ IS *^S29] 

ttj IB ^ PbI tB Bi m w ^ ^ . mm\t^i^m\^m.m-t^mmm\tmT>^'r(D^xa)U^^ 

m ^ -r 6 t* * « 2 8 X 2 9 iClB «c (50 it m o 

SiJ IB ^ m 1^ . tS IB ^ - K * ^ S <t «9 i*: ^ ^ /c Su IB ^ — K * . Su IB it 

<?5il^fim-^*^^S{cii*at-^a*a^^*W-r^:i^^iRpm^i-^ti*:^2 17!?M3 0(D 
v^ftL;^--II^c:tB«<7)a^im, 

Stj IB ii jt ^ » it :^ ^ IS: ^i . Su IB Ik M ^ « ^ fit ^ Sij IB e ^ — K S ^0 iiit ^ S: ^ ti "T 5 
^ * . e il^ ^ - K S o a m S » S :^ i: 5 m ;^ ^ IB fa: ^ t+ w u . 

tutBeil^-=e — Ki^^^^fl. it^^tb/cSutBei^^ — KScOHtjtBiift^4^I/HijfB«>^5> 
iB m S T . m M «0 il m ^ » ^ i- ^ - K ^ * :^ L . 

Sij IB ft ft ^ iTic ^ ^ . ^ ^ tL IB e ^ — K ^ Ril IB S >^ id fit jj;; D T mJ IB 

[ft*Ii33] 

' m^m^lt (s I NR) ^»tiii-5S i NR^Hi^lS^. 
»ai^tb/i:mjtBS I NR^fflV^l:H^JtBfei^^ - KScoiMft^»;6^ftX<t/c^^mJfBm;^^iB 

:^ ^ o 

[ft * II 34] 

\z.^ 1^ e ^ ^ - K S <^ a ft ^ » § >c ^ § a ;^ 5> ifi fit ^ t+ W L . 

Sfj IB X S C -C. it ^ ^ mj IB e it ^ - K fe o Stj IB « ft ^ i & t/ flu IB M ;^ ^ iB fit 

*-^V>T. F;fM^7>iiftS»Srv*f'-ri^it^-K§:at:^Ls 

HU IB X S D 4^ l/^ T . ifc ^ $ flu IB it ^ - K >& Sij IB m ;^ IB fit J^^ 

[ft *I«35] 

flu IB X S B (1 . 

fl^Jt^etK^it:^f^^^fflv^T. flutBS:ftmi-4^it^Sftft-^<^ft-i-®;^>pfi^i^ffi:;^ • *t#m 
;^l:t; (SINR) ^r^Sa-r^XSBll^. 

^ffi^tifcflutBS I NRSrfflv^TtutBeit^ - Kfi(7)iift^S/i^:^:^<Jr^i:6fltjfBm;^^iB 
fit^ff»i-^X@Bl 2<}:5r*-r5r<!rS:i[#m^-r6fS*3S3 4frfB«(7)ft-§-eit*fio 

[ ^ o f ¥ *0 Ift ] 
[ 0 0 0 1 ] 

[^0^cos-r^K*5>if] 

:^^m\±. Mi»aftic jott 6^A;^#m;^iifttc4oV^T*lJffi pltg/^ft^feiti/^ ft 

f H it ^ ft t/ 3t f 1 1^ ^ ^ K -r ^ o 
[ 0 0 0 2 ] 



(6) 



JP 2004-194262 A 2004.07.08 



^^(D'^^mmr i^y'-r^m^^^xm^i^m^n 0 ^xti^mti (mu i t i p i e 

Input and Multiple Output:MIMO)iijSiX;^7^A;6^, 
[ 0 0 0 3 ] 

. '^Wi^^m\tm\t,. %i (Dm^i^m^^wi o<Dm\tm^±^^^fkA[z.^\^^x^i&^irhf:L 
ijb^uN^if\'L^xm2(Dm^Bmmm2 o m m ^ :^ ^x h ^ ^ 

[ 0 0 0 4 ] 

m^) ^Mr. m 2 (Dit ^-i^mmm 2 0 x^m ^ th . m 2 (7:> m ^ m 2 o co m ^ ^ 
^mex^m^ti^o 

[ 0 0 0 5 ] 

ffl m e ;^ 7^ ^ «^ 6^ « fi£ <^ b T . mK.it. # «r If 3t Sfe 1 ^ ^ $ n 

[ 0 0 0 6 ] 

V. Tarokh, H. Jafarkhani^t/A. R. Calderbank^. T 

Space— time block coding for wireless com 

muni cat ions iPerformance resul tsj^ lEEEJ. S 

elect. Areas Commun. vol. 17, 4517!;^460H. 1999 
¥ 3 ^ 
[ 0 0 0 7 ] 

#r^ 2002-50990-^^$R 
[ 0 0 0 8 ] 

\.t^\^fiit^h. 31? ^ pa ^ S {t ffi ^ ffi v^ /ci ft e v- :^ A -c . H 2 c7) it e ^ S 
g (Sftl^) 20;5S^ T > 7^ # 1 7!? ^ # N S r/Sft ffl r # 1 7!?^ # 

M(cj;oT«^^ti.'5#5^A;^^ai;^feJKK<7:>^iAz:tt ({gtSBIti) ^^iJ^bTf^-^-t^wu 
±<D«^(30W^^^Si LT^tdb-r 6o Lf'^^i^oT. 1 C»ft ^^i^^fi (i^m«) lot 
^2(^m^fei^^S (Sitl^) 2 0t(OPa(caiiL;6^fc^»^/c^<^% MlMO^Sig^^Z^tB 

i6 . * S rfl # m it ft ?± * ffl V^ {t <^ ^ 7^ J; o T it ^ ^ 

ipg ^Mb i- 6 t v^ 5) Pp^ J® fc o fc o 

[ 0 0 0 9 ] 

o T t . tg M CO I ^ M I M O e ^ :Jo it 5 ^ *M 1# ft ^ ^ # -t- ^ r <^ X # ^ ft 
[0010] 

[ISM4r«*-r^/ci^)(7)^^] 

*^?^C0|S 1 (7)Wmfi. itftfflT>'■7^•t-^Wt-^il^ft«J0-?.^^tfflr>y^:^^^-f-6§:^t 

«^c:^t-^eit^^T9'(t^eallv':^7^i^-T?fcoT. Bulsm-^-fSjttC'^ffli-^HutBil^ftfflr;^^ 
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ffl ^ » S v^ T . FJf M <7) ii ft ^ 4 ^ i« -r e 3^ ^ — K * ^ 3^ ^ — K * ^ ^ 1^ 
[001 1 ] 

* 1^ 0^ ^ 1 (D 4# m V ^ T . ml tfi e ^ ^ - K . mm'^m^j:±x (Dmmmm mr ly ^ 

$f ^ L 
[0012] 

[0013] 

Sfd. 1 co#®:^c:fel^T. ml IS ^5 il^ ^ - K . ffl «I :^ T <D gfj f B ft ffl T 

:y'r'r'^^hK\^^\^mitfj:m^^^^iEm^- K . ^IJ ffl ^ ^ T CO fij IB il^ ft ffl T >^ 

b 51 V^ (;i Jl ft ^ ^5 ^ - K ^ ^ w <h ^ L o 
[0014] 

^7^:1. (50^ 1 co#mi^4b^ . BiJ lEfeil^ - K/it^ . M IB il^ ft ft ^0 ^ IS # fiS ^ X 

[0015] 

^fd. *:^P.^<^|g 1 ^0#m^-*5l^r . SijfBiift^»t6^#S;6S, ml K «6 « ^ ft ^ ffl v^ 

SufBSft^t-*3Mt^^ftft-§-(7:)ft-§-m;^>j4-T*®;^ • $t*^ffi;^3^b (s i nr) ^^£±i 

-r^S I NR»aj^^^^L. mjtBii{t^ait^^^>65. SuIBS I NR^aU^^t^ioT 
»m^tL/cSijtBS I NRic:*<3V^-CSijfBfHil^^ - KfecoiiftS*^jt:^i-5r<Jr;6^»^L 

[0016] 

*|g0>q^7:>ISl<7)#m^-:^B^/^T. gutBiift^»it^^^;6^. S^JfBe^KSS^t^fti:^fflv^ 

T . Stj IB f^ M K it ^ ^ ffi M ft ^ ^ m -r 5 ^ r^l ^ fg ^ ^ 1^ i: . m IB S ft 1^ :fcMt 

^^fSft^<7)ft-i-«;'j>pJ-$8*m;^i:b (snr) ^wm-r^sNRwn^^^t. mm^mm 

ssfiicttijfBs nr t ^ m X wi m ^ — KScoiift^»^*:^-r^^»*:£^s^ 

-r ^ r t if ^ U l^o 
[001 7 ) 

i/c. *^0^(5o»l(7)#m^-:^^v^r. SijfB^»i*;^^is:;5^. mwccomm mr i m\^^ 

^i^m^e— K -tr . M IB ^ r«1 1@ M fit i: Stj IB s N R t ^ ffl X ftj IB fs ai^ ^ — K S ii f t ^ * 
^*:^L. l*<7:)i^ftfflT>-7^-:^^7)^^fflV^^fsi^^— KTMl. m m S N R (D ^ ^ m X 

[0018] 

m^rsf^mm t l t » m a c t t^^t. u v^ , 

[0019] 

4 fc. * ^ o H 1 <7) m *5 r . Su IB fH il^ ^ - K 2*: ;^ ^ 1^ J: ^ 5^ n Sfi IB f^ ia^ 
^ - K^. StjtBi^ftfS-i-^j^Sc^Siciii^fl-r^ii^a^S^^i-^ r ^;65if* uv^o 

[ 0 0 2 0 ] 

ifc. 1 co#m^^4BV^T. Su tBafS^»m^^S;6^. ttj IBfe«S3g«^ffi;i)^ mj 

j;'] la fa 1+ ^ L . Su IB f^ i|g ^ — K 2*: :^ ^ S . it ^ ^ 7t Su IB f^ ij^ ^ — K S (T) Su t B S ft 
^»^^tJ«mJl5m;^5^'^Bfe^c:S-5v^T. ^M(^iiftW»^«/c-re^^- K^at^ ttJlB 

mmis^-^f&^^i^. :^ ^ n fj IB ^ - K & t;^^ mj IB m IB fg j^:: D T stj IB il^ ft ft 
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[ 0 0 2 1 1 

mm^mm\^:isi,i^ ^^mm ^(Dm^mt}M'f»m:h • m^smtiit (s i nr) 

o 

[ 0 0 2 2 ] 

"^mti (AUT. s iNR) . ft-^«;^*j'3«*m;^/fa: (jmt. snr) 

e ^ - K 4: iS tR -r 6 r. ^ # ^ p 
[ 0 0 2 3 ] 

L ^5 o T . a ^ {- J: n . ^ m m i: § <t * ^ M I M O *R K <^ fii ^ S 

t^^mm^^ xthi^. 1 (D m it m r > T- -r ^ m . m \ Moi^m^(D s n R\z.ft^\:^rn^ 
mm^m ^ ^ t ^^^ t ^ o 

[ 0 0 2 4 ] 

^ /-c. ^ ^ 0^ t>l <t fi\ § m 1^ :Jb^ V^ T ^ - K (7) * :t ^ V ^ . ^ :^ L fc S ^ — 

[ 0 0 2 5 ] 

^m'^ir^i^^'e — K&t::. m it m r > t m ^in m T ly t (D m (D i^m^ (D 

[ 0 0 2 6 ] 
[ 0 0 2 7 ] 

^mm(Dm ^ (^^Wc^-t. mr :y -r ^ ^iBm\:imm mr > T -r ^iiYi^x mitis 

^■^mm^ ^^itmxh^x . mm^mm^^^ s ib it m ^ it ^ -r 5 w la ^ ft ^ 

[ 0 0 2 8 ] 
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Ift tc: # 6 « 7^ A « fife ^ ^ -r y n :y :^ El ^ , 

[ 0 0 2 9 ] 

[ 0 0 3 0 ] 

K{c:s<5v^r. m 1 (Dm^-B^^ms 1 0 t m 2 (Dm ^^i^mmw: 2 0 t (Dmxmfiz^ ti 
1 Mo^mm^^^ i^xm^-i^m^n ^ o ^nmmmxit. m i (Dm-^-i^mm 
Hi 0 ^^^mmm t fj: ^ . m 2 (Dm ^-i^m^m 2 0 -A^^^mm t ^j: fcm^ ^ Micwim-r ^ o 

[ 0 0 3 1 ] 

1^ 1 t . i^mmMm'^^^ 2 t . &m^- i^^^^'^^^ 3 t . ^ - h^:: it^ c tz mm m ^■ 

[ 0 0 3 2 ] 

. mmmr ^^y'-r u 1 T^j^sN^^mfflrvT^-t-* 1 7bmuMt(Dm(DM i Moi^ii^m(D 

V^m^ ^-Ti^m^^'^m ( # M I M o e «^ ^ it -5 ft ^t:) {5: ^ . ^ ft ffl r > x 
{c>(+;!jp^ti.'5*i^m;^^^?^m;':j^) ^ m'^ -T ^ iy ^ — x h ^ o ^MmMmxi-t, 

a^K*^l^lt:^^^lfi. ^2(^jH-^ei^SS2 0tClS:ttb;h.TV^>5o 
[ 0 0 3 3 ] 

2 0 jo T UE *P /.^ n :y h ^ ^ S: ft ^ :i i: i? . it ^ ffi ^ 5 , jo . 

fei^ ^ - K o T . ^iifi-r^o 
[ 0 0 3 4 ] 

mm^mm'^^^ 2 . e ^ ffi it :^ ^ 1^ 1 h xtj ^ tz m ^ m m \:i m x . 

S2(i. |g2f7)fH^f5i^i^a2 0{^I^itbnTV^^. 
[ 0 0 3 5 ] 

iifS^»it;^^S2fl. m 2 {Zfjk-r X 0 . SINRit:£^^2 1- l7!7M 
2 1 - W.!:. mMLik'^^^k 2 2 - i;!?^2 2-W^tCj:^)t#^^tL'5o 
[ 0 0 3 6 ] 

s I NRit:^^S2 1(1. fettSSSt^figit:e^Si;0^^A;^^tL7tfeJ8SSit^M*fflv^T. 

#<^a^^-K (17!7MW) (doV^T. ll2(7){t-^{E^a^3S«2 0tc:jbMt^S:«^St^COS{t 
ft -§-03 I N R ^m'^-t ^ ^ — JUX ^ o 

[ 0 0 3 7 ] 

siNRit;^^^2iti,MMSE ( t) m ^ M & m ) y ^ ^ xm-^(D^m 
0 m^. A:h ^ntz^^m^m'^m^ ^ MM s E ^ /u ^ . ^ titzu 

M S R y Ji- <^ m^^RX^Atl ^ tlfzi^m^i&Mmi: m\^^X S I NR^^m-T'So 
[ 0 0 3 8 ] 

i . S I N R it ^ ^ 2 1 (1 . ^ PbI ^ fi m ffi ^ ffl V^ ^ e ^ - K :Jo V^ T . ^ ^ 

, s I N R (± . mmm^(Dm^-(Di^tzi,i-md^ ^ti^o 

[ 0 0 3 9 ] 

^4^^^^2 2fi. S I NRit:£^S2 I X ^ mm ^ thfz S I NR(^^-:5V^TfK3^^ 

— Kfecoiift^»^it^-r^^v^^-^U'r*fo5o 
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[ 0 0 4 0 1 

^^^i^Pi:^fflv^T r (i-fer) xpj ^rlttti't-^^itt-ctorei^^— Kftcoiift 

[ 0 0 4 1 ] 
[ 0 0 4 2 1 

jff^ag-cfi. ^Hii&^-K*:£^®3{i, ig2com-^eiii$s«2o(:iiS:tt^;aTv^5o 

[ 0 0 4 3 1 

i^iHt-i-^i*#S4fi. ei2^^-K^:^^S3icJ:t9*;^^tL/c{5iJ^^-Kt^J^;CT. 

m-r ^ % m ^ ^ ± f^-r ^ i;> - ^ ^ . 

[ 0 0 4 4 1 

0 3(1. ig<tft^^/«^S4cO«^&D^»f]{^Sr;^t-|5iP>^iaT*fc6o ^^«?i^^-Cfl. El 3 
{C7j^-rJ:9tc. iJ^m«-^^i^^S4{i. 5J'Ba^4 1<^. f^^1^4 2>S:r/4 3i:;^-e.t#i^!c^ 

n T 5 o 

[ 0 0 4 5 1 

5^ Bfi ^ 4 1 fl . ^ ^ - K * ^ ^ ® 3 7!>^ ^ it m $ /c e il^ ^ - K ^ ^ -1- <5 il^ ^ - K tf $[i ^ 

[ 0 0 4 6 1 

e 3^ ^ - K 1 o ^ ^ . 6^mm 4 1 n . m 3 ( a ) ^ -r J: ^ . a :^ i ^ ^'J ^ 2 ^ {c 5^ 

. m 3 (b) Xfi (c) mit m T -rn l X ^-in 2 ^ miR-t ^ Mlfi^ t 

L^xmrn-t 

[ 0 0 4 7 1 

*d'9. r€ -^1^4 3(1. r>'^•:h#2S^:^^LTill^t-t-^i^^t^t-^ffl^-i$^tbi^■rv^^o 
[ 0 0 4 8 1 

1 tj^u N X ^ m ^ ri ^ m m m ^ ^ -r ^ ^ — X h ^ o 

[ 0 0 4 9 1 

ft 1^ m ^ © 6 (1 . IS 2 CO e 3^ « 2 0 S ft $ tt ft ^ b . 'J^^m^J:it^-^^tti I. 

X mm-r ^ ^ — X- h ^ o 

[ 0 0 5 0 1 

i?(l(Df^^^7j^L. *2(;i. ei^^ — K<O||2(7)0-|Jc7:>I^SSr^L. ^3(c, eill^ — Kco^ 
[ 0 0 5 1 1 

im 1 1 
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1 


#1. #2 


QPSK 


2 


#1 (CO*.) 


QPSK 


3 




QPSK 


4 


#1 «D^) 


160 AM 


5 


#2 (CO*) 


16QAM 



^m-r ^ mit mr i^y^ (D^^-Rxf^m^m^^ m'^-r ^ o 

[ 0 0 5 2 ] 
[ 0 0 5 3 ] 

— K -e 6 o 

[ 0 0 5 4 ] 

if', i^m^^ — Y A jslx^ ^ {-t ^ m\tmr:y^'rnijLk^n2(D^^^mi.x^~'T>y~^ 

^\t^no h(DX^ . mr >^ -t n 1 X^tn 2 {C:^\,^X 1 eQAM^p^^U^^ 

[ 0 0 5 5 ] 

^3 . * ^ Si v^ r . # >fK ^ ^ — K CD ft m ;^ o f± . — o t <7) .ir -T 5 „ 

-r^itp^. 2;$:coi^mfflr^-7"-^#lS:t)^#2^{^fflLT^r^^M^tT5:^^.iHmfflr 

[ 0 0 5 6 ] 

^c^:!^. ^mmT>'y^-r(D^^{cx<:>x. m ^ (D \^ m (D ^ ^ - =k m mi~ ^ z t X % ^ 

o 

[ 0 0 5 7 ] 

«^|J X. . 3 * CD il^^t ffl r V 7^ # 1 7!; ^ # 3 ^ ffl 5 ffi ^ e it V/ ;^ 7^ A V^ T . ^ T 
cDr>'^-t-# i;!7M# 3 m m i. X ^ m ^ n ^ ^ - K^. 2;$;(7)r>^^-:^# IS 
r/#3Sr^£fflUT^F^#fi:^tT5eill^-K^. 2 ^ (D T >^ -f- U 2 R ^ 3 ^ m L X 

^ M ^ n ^ & m - k^^^s^^ r 

[ 0 0 5 8 ] 

^ 1 7i>^x ^ ^ o ^ mm(on^'<tm^^m^mm:^ niSL-rtii^. ^ < (Di^m 

[ 0 0 5 9 ] 

i^x h . ^ in m ti y!)^^ + ^ m h th ^ X 0 M 1 M o X . mr > 

[ 0 0 6 0 ] 
[* 2 ] 
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1 




QPSK 


2 




8PSK 









K IS: it ^ tL r V^ 6 o H 2 0fj jo it 5 e — K 1 <k {5 ^ — K 2 . 2 * (7) it 

mr lyy- -rn i Rxfn 2 (Dmm (Ditjj ^fj: ^ ^ 

[ 0 0 6 1 ] 

jfi At /.^ -ft ^ -r ^ ^ ^ fi ii^ m ?i ^ ffl v^ 6 i><Dx-h 

[ 0 0 6 2 ] 

>fKiS^-K2fi. m ^ y ^ n ^ it ^ m X . 2 ^(Dmm mr u i rz^ 
n 2 (D^ ^ t-h . 5: i:: jg if ^ it -f- 5 « ^ o ^^^my ^ y ^ n 

[ 0 0 6 3 ] 

[ ^ 3 ] 











(T>^":^*:^) 




1 




QPSK 


2 




16QAM 




:7^— 5>-Jf (2;*;) 





Bm^^— K<7)ii3co^i]-cfi. 2 :$:(DmmT -r n 1 Rxin 2 ^i^m-r ^ 200 {^311^ — 

K !^ tt ?3 T V> 5 o |g 3 CD «rr| 4o ^ is ^ — K 1 <b is ^ — K 2 ^ -C (1 . * 2 co ^i) 
«^<tl^«ic, 2*:<7)i3^itffiT>^^-:^-#l^I/#2cDfiJfflcott:&/5^^^/^6o m 3 ^ -t X 

0 ||3(7)^i){c:4Blt'5isil^^-K2t^. 2*:oi^ifffiT:/v^-:^#l>&a<#2^i£fflbT 
> ill ft — :7 ;^ — ^ > ^ ffl l^ 6 t -e fe ^5 o 

[ 0 0 6 4 ] 

[ 0 0 6 5 ] 

:^y^ S 1 0 1 ^c::^oV^T. »l(Dm-§*feill^Hl 0 <!r»2<7)m^ei^3S«2 0 t (Dm(D 

mit t>mi^ ^ n ^ t . :^^yysio2{c:^\^^r. m 2 (Dit ^-Bmmw: 2 0 {z^{ir c::, 

[ 0 0 6 6 ] 

mmnmm'^^^ 2 . y^^r y S 1 0 3tC^oV^T. ^iSMfS^(7)§itit-^<7)iSit^ - K 

fl> feill^-KSc7:>iiit^»^isiH^-K*^^^3tc:ai;^'r6o 

[ 0 0 6 7 ] 
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»{«IS-^^^/^T . Fir a(7:)ii{t^4^«/cit-ei^^- K^^^i- 5o ^ - K St :S ^ ® 3 

. *^bfciei^^-K4r. m^-^m^^ 6 Rxim 1 (om^-i^mmm 1 0 commit ^±f^^ 

[ 0 0 6 8 ] 

7" :y S 1 0 6 t:^ jo V^ T . ft fa ^ ^ ^ © 4 fl . ijg ^ /c ^ ^ — K S -:5 V^ T 3^ 
[ 0 0 6 9 ] 

( ;^ ^ ?^ CO H 1 CO |g M ) 10 

X. ^ r. <t -XT t § o 
[ 0 0 7 0 ] 

i-/c^*^^. _ba!cO|| 1 (O^J£?f$^t^:JoV^T. »S fig It :^ ^ ^ 1 <lr ii ^ » « ;^ ^ ^ 2 

^ {^i^^- K*:^^s 3 fi. m2<Dm^i^mmm (^mm) 2 o ^-is:B^tbTv^;5^^. 

F'J X. ti\ ii it S » « ^ ^ ^ 2 . e in ^ - K * :^ ^ 1^ 3 (O fSi :^ , ^ L < -f tL 7!)^ ^ ^ 1 (D 
-ft^e^S^B (^it1«) 1 0 tdlSiB LT J: 

[ 0 0 7 1 ] 

( * IS O m 2 (O M ^'J ) 

^ fc. * li 0^ . ± a! (O ^ 1 (;:) * Jfe ff^ fig ^ 1 M ^ij PI ^ ^ tt § 4, o TMi ?i < . «^fj X. 20 
[H 5 t^^i- J: 5 . iifS^Srit^^l^ 2 cotUj^^'^M L T t J: 

[ 0 0 7 2 ] 
[ 0 0 7 3 ] 

m 5 {:i^-t X. 9 . :^^^m ^ X . ii ft S » it ^ ^ ^ 2 . ^ P^l M it ^ ^ ^ 2 3 - 

17!7^2 3- Wi:. m^'m:hMm'&m^i:t (SNR) it^^^2 4-i:^^2 4- W^, 
^4*^^®2 2 - 1 Tb^ 2 2-Wt:/)^hmj^^tl^o 
[ 0 0 7 4 ] 

* m: ^'J (c: v^ T . ^ ^1 it ^ ^ 1^ 2 3 . « ^ fig it :^ # 1^ 1 ^^ J: ^ it ^ ^ /c 30 
^ j^ic ^ o 

[ 0 0 7 5 ] 

^fd. ft-^m:^*)-*t^m;^ht: (snr) it:^¥^l^2 4fi. ^2(7:)ft-^f^imge i^itm) 

2 0 :i6 i-f ^ ^ m m (o m m M m^^ m :t} tt (snr) ^»tti-r'5SNR»m#^^?r« 

[ 0 0 7 6 ] 

mm^'^^^ 2 2 - 17!?^2 2-Wfi. ^m^^mm'^^^ 2 3 - 17!7M2 3-W^c:J:^)» 

ta^tLTt^p^iffiisjfii:. m ^m:bMm'^mtntm'^^^ 2 4 - 1 7!7S2 4 - wtcj: 

^ixfc<t-§-S;':j>ctJ«^S;^W: (snr) ^^fflv^T. ^feil^^-K (I7!;^w) -eit^^^ 40 

# '6iiftSSSr*:£LTm;^-r^o 

[ 0 0 7 7 ] 

w T . ^ r^i ffi ffi it :^ ^ s 2 3 ic i: ^ ^ te ft » m & 4: ^ f o r ^ . n . m(D 

^lyhT'fc^ (-^yVf^^N-y?. V^ 1 OCD^^ ( iS M K ) T ^ ) ^ ^ ^ ^ ^ o :i (D ^ ^ 

[ 0 0 7 8 ] 
[^ 1 ] 
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i^m^m'^ux- h ^ o Sn ti. n ^ u (Dmm mr i^^r i-n n t)^ h mit ^ titcm ^ c^y^xK 

[ 0 0 7 9 ] 
[IS 2 1 

r = [n r2 tm]^ 

^ is <^ ^ Pfl ^ -e ^5 . n = [ n , ••• n M ] ^ ^i . *t 1^ ^ h 6 o 

[ 0 0 8 0 ] 

^/L. — ^-r^wWi:602ocDjt-^(7)^rBlfflig^iI<tbT. 5:«feirD. Tanaka. T. 
Ohgane>S.r/Y. OgawaS^, TBlocking Rate Performa 

nee of SDMA with a3 — element Adaptive Arr 

ayj. Technical Report of IEICE,95M7!7^100H. 

RCS 97-252. MW97-197 (1998-02) J ^^:£^^^^T^/^^^P^tg 

[ 0 0 8 1 ] 

[ 0 0 8 2 ] 
[^ 3 ] 

. hi ■ hj 
hi - hj 

[ 0 0 8 3 ] 
[fC 4 ] 

P Ne = MaxCiO ij ) 

i, j e 1 „„Ne 
i ^ j 
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[ 0 0 8 4 ] 

[ 0 0 8 5 ] 
[^ 5 ] 

P Ne = Ave(p ij ) 

" ^ j 

[ 0 0 8 6 ] 

mm^tix\.^^m^. ^fei}«^fittt:^^i^2 3fi. ii^ftflir>7^-:h#i, #2, u 4 Rxf 

[ 0 0 8 7 ] 

N R ^nm-r 

[ 0 0 8 8 ] 
[^ 6 ] 

EllhJl' 

SNR =-^^=J 

[ 0 0 8 9 ] 

^<^x^tm^tL^^m^mm p r< « ^'^m-r ^ ii^^mi^t^ < . m^-m^Mm^mti^mM^ 
m^. ^mnmm»m^^ 2 3 h (D ttiti s * ^ ^ 1^ 2 2 tci j; ^ int k o » m 

[ 0 0 9 0 ] 

mi^ t S NR <J:: ^ffiV^rei^^ - KS(Diim^»^i*:^L. 1 :*:<?3i||jtfflT>7^-:h(Z),5^:^ 
[ 0 0 9 1 ] 

mm m T :y -r (D ^ ^ (D m {c-^ ^ y< ^^~t ^ m it . :xm thsp. mm*. 

2 0 0 2^3>^. 3 7MTj^4 4W]\X'^m^t\^^i^^(Dmi^i^^'t}m^^(Dm 

<7) ^ P«1 M ftt ^ ^ * J: o 

[ 0 0 9 2 ] 

ft m ^ ® 6 . ^ - K i: T . ^ It ft ^ o ^ ft ^ ^ ^ ^ , m^t^th^^ e it 

"T 5 r ^ -rr t 5 o ft 1^ tb ^ IS 6 *i . ^ ft ^< - ^ ^ ill ft - :7 ;t - ^ > ^ f^ 
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[ 0 0 9 3 ] 

* ^£ o r 1$^ 0^ -r ^ o la 6 H . ^ M 6 m e i;/ X 7" ffl V^ fc: {f # ill 
[ 0 0 9 4 ] 

me (a) >^.^^/:rs20l^c:^ol/^T. m 1 (Dm^^^^mmm (mmm) i 

2 ic tti >a -r ^ o 

[ 0 0 9 5 ] 

|g2om^ei^^B2 o(^i^^1■b^^rv^^iijtW4^t;^^S2fl, ;:^7^:y:/s 2 0 sic^o 

L 7t {5 ill ^ — K o ^ P«T B§ tt 1/ s N R S v^ T ill ^ - K S o ii it ^ » * ti ^ b . 

|g2(^m^feill^a2 0tClS:itbtLTV^:5eill^ - Kj*:^^©3(cm;'a-r^o 
[ 0 0 9 6 ] 

[116 (b) 4'#fiS. LT. ;=^7":yy^S 2 0 4t;i*5tt^ii^t^»t6^#l^2C0»j^^^l¥iSi-5 
o iHt^»it^#S2(l. ^7- V S 2 0 1 \Z.^\^X . #{^ill^-K-C^ffl^tL6ilimffl 
TV7"-^(7)*l^^¥iJ»'r^o ilimfflr>'7^-:^^2*i^_bfflV>6eill^-K<7):^^. iift^ 
a:^^^¥^S2^i. ;^7":y:7^S 2 0 9t>i:f^V^T. ^r^tgBI1ltRI>^SNRi::S-:5v^TSa^feill 

^-KoiHtS»<7)jt^^tT9o i*(7)iimfflr>^7^'^(^^<S:fflv>6{Kill'^-Ko 

S^V^TSS^eiH^ - K(Diim^»cojt^^tf5o 
[ 0 0 9 7 ] 

at:^Ufcieill^-K?r. m-^1^m^S:6&r/»i(7)«^{^ill^»l0coil|jHt^*^^S 

4 ill Hi 5 o 
[ 0 0 9 8 ] 

i^mit^^^^l^ 4 (i. ^ft LTteiH^- Kt^S-iSVNTiUftft^^^/S: ^SH^SSJi 
XI yi I MO{5tS8SS^SST* 2 (T^m-^eiHaSB 2 0 (C^f^iUm^t-^^iUmt-^o 
[ 0 0 9 9 ] 

><.7":y^S 2 0 6^C:^oV^T. «2(^jS-^eill^«2 0(CiS:ftC>tLycffi-^1^ai^^6ti. {5 

i^^-K?*:;^^^3(«i<t«9ft^$ti./ceill^-KJct¥oT. m-^(7:>«lttlS.tJ«mia«rtT5o 

[0100] 

lll7^#fiSbT. ;*:^?^com2co^t£fl^flgtcov^TU^.§q-r5o HI? ft. *^Jte?f^figtc#^ 
{t^eil|v/;^7^.AC»«^S'*i->^n -/^(g-efceo *:mS^1ffiJc>^>^jt-^{Kil|i/>«^-7'AJt 
. ±id!b7t||l(:o||Jg?I^*|tc#6m^feillv;^7^AtJ;tL.T. ea^SS4^^tS:^^Sl^ii 
{SS»i«:^^^2i:{5ill'=e-K^:€^l^3ir^.^lcoft-i^{^ill3SS(illiS^) lOtci^ 

e L T v> ^ t^'^ ?i 6 o 
[0101] 

l^ize-r-S*^. ElTtc^-Ti^tc. 5lf-^eil|V;^v^Ai^feoTt^. ±i*L 

fc^ic7:»^J£?F^^t^#^^t-^^5illv';^^Ai:[^«tc. ||icofs-^ei||iSBiot||2(^)« 

-§-eill^B2 0 ^c^PBTCff^j^t^tb^M I MOfettSaSS^^L-rW-^(7)fKill5:tT9o 
*^J£J!^^{^*5V^Tt>. ^lCO{t^eillS»10 36^ilim^t?iC>9. ^2(7:){t-§-feill»fi2 
0 it M t ^ ^ ^ ^ I5i -r ^ o 
[0102] 

*|IJ£?i^«gic>p^seilli/;^^i:.tl. Ill7ivi^t-<±:9i-^ fettSKt^Slffi^^^ 
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^^^4 t . mis mr :yy' -r It 1 Tiimn N^\c^\,ir htifcmm^^ ^ i - i jbm ^ i - n 

[0103] 

(Dm^i^mmm 2 0 ^ {t # © e is: it t n r v^ ^ o 

[0104] 

m 2 (D m MM m {z ^ it^ m :^ ^ X it . T D D i: 5 . ^itmiOtS: 

m^2 0"Tr[^"(Djii?^igc*ffli/^^^^^i^ti. mm mcoi^m^vtm t m(oi^m^'i)^m 10 
m^i^mz^ :^'r M.(D X. V iz ^ i^mmm'^mm'^^m^ mmm I 0 {zmm-r ^ z. t ^^^-^m t 

[0105] 

fii iC 5 m e ^ ^ A CD « ^ ^ i- :7 u y 1:^ mxh 
[0106] 

\zm^:5m'^i^m-> j>^(Dmf$.i^cunx.x . eat^ - i^^^'m^msic^^^'^^thtLi^m'^ 
— v^^^mmm^-^f^^^Aizm^u-r^m^^mtLx. m i (om^i^mmm 1 o i,z^n h 
^fz^m^m 7 t m 2 (DiB-^i^mmm 2 0 \zm^f htitzmm^^ s t ^ M.m-t ^ o 

[0107] 

t-/c^:bt,. m 2 (Dit -^i^mmw: 2 0 h tifzmm s i± . eii^^-K*:^^^3tc 

ct'P^^^tL/cei^^ — K^. Ulcoft^e^^aiOic^^ — K^<:y^-r5/c46i;^. ^ 
^ - K ^ ^ -r e il^ ^ - K tf $R * b :y h tf $B L T ^ 1 (7) g i 0 {Z m iB ^ 

^ ^ ^ - /u-x: ^ h ^ ^ fc . ^ 1 (7) if ^ >fE ^ g 1 0 ^ b n 7t § ft ^ 1^ 7 , M 2 

m^-i^mmm 2 o x ^ y ^ — k ^/ ^ ^ ntzinm^e- Y^ mm^^it-r^^iy^-^i-xh^ 

30 

[0108] 

± ^ m m t T ^ m it X m ~ m & ^ m ^ X v ^^im^i^mi^ ^ j^x . ± ^ mmiz 
:jov^Tt6^^tL7tesfess/<^^-^ ({Kife^ffi:^fiS) ^ T ^ m iB X m ^ z. 1 7^)^ X ^ ^ o 
i.-/)^ I. fj: -^'^ h . ^^mmtT^^mx^f^^mm^^m^^^x o ^j:m^-i^miy y^'r j^x^h 
. ^mm2oxi^m^^<y?^-^^m'^i.x. '^m&mmy<y ;^ - ^ ^mmm i o 

[0109] 

b o r . ^mmmmx i^mmm'^m't (d h (d ^ y ^ - y< y ^ -t ^ (DXix^j: < . 4o 
m 2 (Dm ^&mmm 2 o -e e ^ ^ - k ^ . * ^ ^ /c <e ^ - k m i (om^ 

[01 10] 

J: 9 ci , ^ ^ ti fzBm ^ — ^ y h m x y ^ - \^y< y ^ -T ti it . i^m^m 

'^m y^ (Drntzi-f commmn^^iiLmmn^) ^ y ^ - \'^^< ^ ^ ^m-^^mi^ :^'r M.i,z 

[0111] 

* . it ^ s 8 . ^ ritzi^m^^ — 7!)^^m\B}mm ^ t\^tz y u - iz^ i^ ^ i^m^^ — 
t m-xh ^m^i^ r 'X IE ;i L J ^ :t * ^ t^' h ts « ^ :7 ^ - K ^< i- 5 ffl (d « ^ so 
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y h ^ ^ ti X ^ m ^ (D ^ \f y hmn^ y — ^< y -r ^ ^ t X 9(-«^bTt)<t 
[0112] 

r >v--r n i Jb^n uu^^wtn hfhfz.^m^^^ i- it^ms i - Nir, jt-^i^m^se 

[0113] 
[0114] 

El 8 i # fis u T . ^ II ffi ^ 5 m ^ >^ ^ ^ ^ ffl v^ /-c {f e ;^ & ^ Si -r ^ o 

X h o 
[0115] 

X7^:yrS30 1{^:iol^T.|llc7)m-§-ei^^«(i^mi^) 10^|g200ffl-§-eil^^a( 

^<t^) 2 0 i:corHl(Dii{H;65Mi&^iT.^<l^. :?^'X:yV'S 3 O 2 \:i^\^^X . fettSSgitfe^tfl^ 20 

{SMSSSti^m^iHt^»4t^^^2tcai^t-^c 

[0116] 

ttJ i- ^ o 

[0117] 

y^y" y S 3 0 4lc::^oV^r. inm^^— Kft:^^S3(i, it^^tb/ceill^ — Kfec^iHt^ 30 

^fk7 ^ ^ \.f^y ^ - K^<:y^^-\'^/l-{-<toT||l Off-^e^^iS^B 1 0 (O m \t {"^ ^' ^ jSl 

^S4t;iii*P^tl.'5o 
[0118] 

;^v^:y:/S 3 0 7(C4oV^T. iSffi^n/cei^^-Kfi. W. 1 \t ^ m^mW, I 0 (D ^ \t ^ 

S 7 J: 0 Sft ^ iSWW^^J^c^S 4 §: L ^5 ^ - Ktc S v^ T ill ft <t ^ 

[0119] 40 

ysy' y y^ S ^ 0 S \Z.^\^X ^ m 2 (D\t^^^^mm.2 0 (D\m^'^m^WL^ 

[0120] 

, tji^^ j^iy % ^y B i^x\t.. '^T^mmm.tx^x r^4j 

[0121] 
[^ 4 1 
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rt \ * — ^ m iK. — i til 1 














Ji:«]!ai77-:;K,XiK[5]|-fc(t-6fflMMiMoettS^^fJl' 








RLS(||!l4ifi<IjS/i^2Ji^^||fi/J^||l(l),^, ;g±P«||j(0.9999 







^4^C4^V^T. ^Sfc [5] tl. [TD. Chi zhik^l^. TEf feet of 
Antenna Separation on the Capacity of B 

LAST in Correlated Channels], IEEE Commn, 

Letter, vol. 4. No. 11, 337M. 2000^11^J]^7r:L.:^iSfc[ 

6 ] . TM^mm. r jii ifir ii M I M o ^ ^ tc: 4o (t -5 0# ^ ^ - ^ >fb ^ J , m 

^mm. RCS2000-256. 75M7!;^80MJ ^tj^-To 
[0122] 

[0123] 

im 5 1 
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#1. #2. #3, #4 


QPSK 


1/2 
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#t 


64QAM 


1/2 
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16QAM 
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#2 


64QAM 
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#2 


16QAM 


1/2 
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#3 


64QAM 


1/2 
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#3 


16QAM 


1/2 
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#4 


64QAM 


1/2 


9 


#4 


16QAM 


1/2 



— Kc^. 4^Oi^mffirV7^-^#17!?M#4(Z)9-^(7)^^n.;0^1*^^V^68i@coej^^— 40 
[0124] 

^ ^c. ^ ^ ^ u — 3 >' -x: m fc it m (D m \t . ±m L tcM 1 (o mmmm 

[0125] 

m I 0 Rljm 1 1{-. ^»*:£^S2 2CDV5:^U--V^3V^^T0/c*£;S:^7J^i-, 

[0126] 

HI 1 0 (1 . ^ 1/ — V- 3 >- td V^ T . G ^ — K 1 ^ ffl V^ ^ (7) ^ gg ft ^ ^ 

^iim^»c^#tt^;^^o Hi Oidfi, r^6j {CTjk-t^izX^x^m^tt^Ml 

MO i^m^<r)m^(D S N R (dB) ^<kt-^lti5C(7:>tt^;^^^7]^^tLTl^'5o 50 

is. mi 0 X i^. y — M^m ^ m (fer) t n^-itmR t mm^m^p t ^ m\^^rz 
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f+»^m (1-FER) XPXRS:, iijfS* (bps/Hz) <^LTV^5o 
[0127] 

El 1 0 ^ -r ^ 5 . inm^^- Y^l (D^^ m^^fziS^i^i^i^ J>>X-i^. ^ &S lit S5 
v^^-a^^ a m S * t:i ^Ml:: b T v^ ;5 ^ W ^ o 0^19. * ^ :^ B t:i ic5 5 ^ ffl 

[0128] 
[0129] 

^(D^it mr > 9- i- ^ m\^'^fc^m) ^ n 0 B ^ — I'f^ ^ <o m^^ (d s n r \c n -t ^ m m 

[0130] 

HI 1 b ¥ij J: 5^ . ^ 0$ (>0 S N R >S. 1/ IS ^ ^ M ^ ii m W * . 13 1 1 ^ 
L ^ :7 J: 0 ^ t- 6 r ^ "XT ^ 5 o 
[0131] 

mi 2 . ^ Pfl ffi 13 fii ^ S N R t:: <^ o T S J^; « 3S o ill ^ - K S: ffl ;5 m e 

[0132] 

El 1 2 jo v^ T . ^rr-y)<D^m ( * v^ ) . ^ PbI ^ fi in^s ?£ ^ ffl -r ^ ^ - K 

( ^ - K 1 ) :^oMt ^ ^ w ta M ili -r ^ ii m ^ » 4# tt ^ .i^ -r o ^ * . x w (c: 

[0133] 

i7) S N R tr^ fe ^ o 
[0134] 

lit ^Mfi: (1 . ^ PpI ^ fi ft ^ i£ ffl -f- ^ e ^ - K 1 ^ ffl v^ T . i: "9 B5 ii m S » * 

[0135] 
[0136] 

( ^ 9^ CO ^ 4 (ommif^m) 

^ ffi ff^ ^ 5 m ;^ 7^ A o « ^ ^ :^ -r n :y ^ 13 T fc 5 o 

[0137] 
[0138] 
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m mm m n ^ m m m m m ^ ^ 2 it. i^m^ikmm'^^^k 1 ^ ^ m'^ ^ titd^m 

^ii'^m^^ h . e it ^ K ft <7) am S » ^ ti :^ i- ^ i: * . 1^ it ^ - K S (7) ii m ^ » 

t /.^ ^ m ^ 5> IB ffl ^ 1+ » 6 ^ ^ - -e ^ o 

[0139] 

m 2 1 -w t ^ mtiip^mm^f^^^k 2 3 ~ 1 j^m 2 5 -w t . ^ms^^^^2 2-i7bm. 

[01401 

. ^2(Z){f^{5iM^« (^mm) 2 0{z:^^^^^^mm^(om^m:^M=¥^»'mt)'m^m^ 

irb (s I NR) ^^n^-r^'^iy^— ^i^-vh^o 

[0141] 

«;^5>iBf@:f+^^S2 5fi. S I NR*t:^^^2 1 icX^Wtti^tltiS I NR^ffiV^T. 
it ^ K ifi ft ^ » ;^)^ * <^ ?i ^ m BB tt ^ t+ ^ 1" ^ ^ ^ /c. m 

ifi ft * . :7 ^ - K :y ^ ^ ;t> >'i- ^ * L T . ft ^ ffi ^ ^ 6 ^ 1/ ^ 1 (7) ft it g ( 

itfti«) I 0 (Dmmmm^m 9 izmm-r 

[0142] 

m ;^ ^ ia fit it » # ^ 2 5 . e it ^ - K * ^ a b it ft $ e it •=e - k tf $g i: 

Fif^cof^it^ - KicoV^T^Dm;^5i^^fif^£^7)^^|+»i-^J:^)^.l«i^t^ttTV^rt 

o 

[0 14 3 1 

S»«:^^^2 2{i. S I N R m'^^^ 2 1 {rJ:oTi«:£^tLfcS I N R RlfMtl 6^mm 

1+ » ^ ® 2 5 J: o T ft »: ^ ix ® ;^ ia fitt id S <5 V ^ T . f^ it ^ — K o ii ft S * ^ :^ 

-r 5 ^ ^ — v'l/ -c ^ 5 o 

[01441 

fSit-^ - K*;£^^3 iift^»4t^^®2 tdJ: J^tS^^ttfcfSit^ - KfecDiift^* 

Rximti 6^Mmi<^m-^\^^x . m m (o m m m m ^ m tz -r mm ^j: ^ — i^^^^m-t^^i^^ 

— /I- -C' fe ^ o 

[01451 

m^Eum^^ 9 mmmmi^^-^^^k 2 h mm ^ tifzmt) 'j^^^m^^ft^ cx . # it ft « r 

:/^-^#i7^^#NOitftft-^(7:)itftm;>^^*J^» (iS*i) -T^^v^^-z^Trfe^o 

[01461 

it ftil » ^ 1^ 9 . ^ it ft ffl r V -:h # 1 7!; ^ # N {e: ^ L T . » az: id it ft ft it ft « 

^mm-t ^ X 0 id t» ^ ^ tL T v^ T t o 

[01471 

^/c. m^Eum^fk 9 ^ ^i&.^L\^fz.mm.(Dmm^\^x.-Dxmj&^thx\^^^ t . =&itftfflT 
i^'r-rn 1 Jbmn ^ (Dmmmti ^ . ^^^-^tditftft-^tT^tttiTi^/^^tL^^ 

x^tLt^ -dx . t> ^ f^m i: mm-t ^ fz. }sb \c ^ ±t *! $ij ^^p ^ 9 , /i- ^ /te 

[01481 

t^*cOft-^eitv^;^7"ATMi. #itftfflT>^-:^#l7!j^#N;d5. %a;^'eitftft-^^it 

{t-r^tL^^ iift ^ * e> fi*iS "T? <^ 5 Pp^M o r .-S . 

^ Id ^ ft e it v- 7=- i>. tc J: tt . if *! » ^ S 9 (d i: o T it ft ft ^ ft m ^ ft 

ii id sij ^ -r ^ r ^ -e ^ . * <^ PpI s ^ ft? 6 r <t -c t 5 o 

[01491 

Jt^T. m;^^j^safillf 2 5 :^i5ffi;/j5i^iBfii[^f+»t-^:fe-&(7)-f^iJ^7j^ 

[01501 

m:^^Kfti:i:L'c. Nfiiico#.^ { X , In ) ^fflv^5, :ir-c. ^mmmr > "r-rn 

17!7M#NidJ:ajfe^itftm;^Pt :^s-^T*fe5fdie>. N=;i, +--+;Ln (Dm^^t^)$.± 
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[01511 

[0152] 
1^7 ] 

N 

C = 2 log2(l+An-SINRn) —(1) 
n=l 

(1) ^t;i>?fLT. iim^*C;5^*^tC7t^i:9t-. N<@0>^3S (A,, A.n ) 

[0153] 

Largrange^3g[?£{c:J:oT. S3®^<^N<BO#>ISc {^i ;In) o p t * fl. ]^ 

[0154] 
[IgC 8 1 

, , 1 ^ 1 1 

A n.opti- I + ji^ SINRi S1NR„ 

m;^5^iBttf+^#^2 5fi. :i(D X 0 \c L X ^ fz mm N m (D m (ii ;in) o 
1^ m ^ IS: 6 m ^ o 

[0155] 

mi 5 ^ # BS L r . * ^ J£ ff^ ^ {:i 6 fS il^ ;^ 7^ ^ ffl v^ /c m e & o » ^ ^ 
[0156] 

[2|15{-7r;-rJ:9i-. :^^y>^S40 1t;i^oV>T. ^l(7)jt-^{5i^ie^H (3^{t^) 10^ 
[0157] 

mm^Mm'^^^ 2 a. :^'r y y S 4 O 3tC:fcV^T. feil^^ - Kfe^T^'S I NR4-jt;^-f5 

(t. — KS(7:)s I NRRxfmmmT>v"f'm(omti'^mie,\^&-^^^x. g^^^— k 

[0158] 

><.7^:y>^S 4 0 6 \C^\^^X . ^ — K;^:£^S3fi. jt^^ttfcei^^ - KScOiiffW 
[0159] 

X^:y:7^S4 0 7^r:^oV^T. in m - Y^^ ^ ^ m 3 -^K *^L;rce3^^-K^. ^-^-^Ita 

>ct^S-r^m;^^Effi^«^Maj^lSj6S:tJ^lll<^m-i-tei^SHl 0cr)i«i|iia«9^S9tc:7 
^ — K '''^ :y i" 6 o 
[0160] 

^7^:y:/S 4 0 8tc:4oV^-r. it*S»J<»^S9;6^. iim^fi:lt^^S2;!:)^e3^m^ix7tS;^ 
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^ ia IB s -5 v^ T . ^mm mr ^ -r {c:^ if ^ mmm (Dmmm:b ^ mm-r ^ . 

[0161] 

[01621 
[01631 

:yhl^-fy— ^'oi — (quasi-static flat Rayleigh 

fading) ^ ^ ^ ±t ^ ffl ^ L r v^ 5 o H 3 (c: . ^ :^ — iy > ^ ^ (D W m 

3GPP^^P^D^^4^^C^^o-tV^^o^4tC.iijS^^:^i, lOOiHcDi^ity^ 

mriyy^'r:^^^&m^thX^^. ^m:&&fl. Ze ro Fore ing (nu 1 1 ing 
[01641 

[0165] 

>''r^^^^^^mm 2 0 {cm ^-iBm^n o ^ r^^ ^ m ^ m & ^ m tz m ^ m 

T . ^ ii5 ii ^ S ^ ^# 5 r # . ft IB <7) fib M I M O ^ {c: jo tt 5 :^ i|ig W 

^Ml:: ^ * # 1" ^ r ^ z^)^ -T? # ^ . 

im 1 1 * i§ <7) ^ 1 (o m mm m {c ^ it ^- ^ iy ^ (D m fiZ ^ ^ -t ^ ^ ^ mx h ^ 30 

o 

[ m 2 ] :^ |g 0^ ct:) |g 1 CO ^ 5£ 1^. j?. ^ ft e ;^ ^ A 4bMt 5 ii ft ^ » it ^ ^ S CO t# 
fiZ^ ^-t ^ !y ^ -e >5 o 

[ g] 3 1 :^mm(Dm 1 ^o ^ ^ ^ ft ^ e ^ ;^ ^ a i^Mt ^ m ft ^ ^ ^ s o 

^ ii f^ ^ ^ -rift 0^ El -XT fe ^ o 

[E14] :^mm(^m 1 m mm m ic ^ m ^- m y^ (D m i"^ ^ ^ -t y ^ - "f- ^ - h-e 
[ 12 5 ] :^mm(Dm 1 (o m mm m (o m 2 (d ^ ^ m m ^ m ^ m ly :^ ^ ^ m m m 
[061 ^mm(Dmi(DMmMm(Dm2<Dm^m\ci^^^m^i^miy:^y^M.(Dmi'^i^'ry 40 

o 

[El 8 1 :^^m<^^ 3 (Dm:mmm\z^.:b\t^i^'^iy:^'rJ>.(Dmj^^7r^'ty^t2 ^ ^ mx^ ^ 

o 

[m 1 01 :^mm(7) — mmmm(Diy^ ^ u-v-a ^^^^m^^-r y y x ^ ^ o 

im 1 11 ^%m(D — 'mmmmo:>'y^^u — zy^iy'^^^f^'t^yyxh^o 

[111121 :^mm<D~'nmmm(o iy ^ iy ^ ly^^^^ 7f^-^ ^ X ^ ^ , 50 
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[Ell 4] ;^^P^<^|g4(D*Jfeff^^(c#6m-^fei^i^>^^i^tc4^tt^iimS»it:^*^^ 

[mi 5 1 ^ m m (D m 4 (D ^mm m \^ ^> ^ it ^- ^ ^ (o m i"^ ^ -t -7 ^ — ^ — h 
[El 161 ^ m (D m 4 (D mi^m M (D iy ^ ^ u — B m ^ ^ -t i^^y y h ^ o 
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